Introduction
Koster (1) , and Koch and Danneker (2) carried out measurements of the temperature dependence of Young's modulus, E, for palladium in the annealed state. Their data showed that the temperature coefficient of Young's modulus, e, was relatively small for temperatures up to directions, respectively. These results indicate that the use of a suitable combination of heat treatment and cold working brings about the anisotropy in e, that is, a considerable reduction of e in the working direction, and also that the addition of other appropriate elements and the subsequent similar treatment not only could minimize e in the working direction but also could improve the mechanical properties. The present authors have given various combinations of heat treatment and cold working to Pd-Au alloys, with gold(4) as the additive element which forms a solid solution with palladium over a whole composition range (cf. Fig.1 ), and determined their values in (D) electrical resistivity (R) and temperature coefficient of resistivity (Cf). The results obtained are described in Section III. 
II. Samples and the Method of Measurement
For the preparation of samples, 99.9% pure palladium and 99.9% pure gold in appropriate proportion were at first melted in an alumina crucible with a Tamman's furnace while blowing hydrogen gas and then furnacecooled. The metals and alloys thus treated were 17 kinds. These were then reduced to cylindrical rods about 2 mm in diameter by cold working, from which pieces about 100mm long were cut out as samples. These samples by means of a vertical-type dilatometer (5) devised by one of the present authors and Kobayashi and the ordinary horizontal-type dilatometer, while the densities were determined at room temperature by the method of ments of the rigidity modulus near room temperature was made with the sample 0.5mm in diameter by the torsional pendulum method(7), while the hardness was measured at room temperature by the micro-Vickers hardness tester (load: 500g).
III. Experimental Results and Discussion

Young's modulus
Measurements of the temperature dependence of Young's modulus were made with Pd-Au alloys which the alloys near 50% Au are nonmagnetic and show the Elinvar property with a very small value of e(8).
Next, an experiment was carried out on palladium and a Pd-50% Au alloy so as to investigate the effect of water quenching and cold working on e in the annealed state. As shown in Fig.3 , the negative values of e in palladium and the Pd-50% Au alloy are increased with the case of cold working, the negative values of e in palladium and the alloy are increased with increasing reduction in cross-sectional area. However, the e does not reach a fixed value even after the reduction of 96% in cross-sectional area, and its variation in palladium is 
Rigidity modulus
Measurements of the rigidity modulus were carried out at room temperature for palladium and Pd-Au alloys with working.
The results are given in Fig.8 , in which the shapes of the G-composition curve and the g-composition curve closely resemble those of the E-composition curve and the e-composition curve shown in Fig.6 , respectively.
The results of room temperature measurements on typical Pd-Au alloys are tabulated in Table 1 .
As seen in the table, E in the annealed state is not so much in-fluenced by water-quenching and cold working, while e in the annealed state is greatly affected; the effects of water quenching and cold working being nearly the same.
It can also be noted that the effects of quenching and Rigidity modulus and its temperature coefficient at room temperature cold working on G and g in the annealed state are quite analogous to the cases for E and e. The Vickers hardness is considerably small in the annealed state, but its value increases approximately two times by quenching and cold working. In this case the effect of the former is somewhat smaller than that of the latter. As mentioned above, Pd-Au alloys exhibit a Elinvar property at a composition near 50% (35.07 at%) Au but do not show any anomalies in the E-temperature curves for property is unknown. The authors will investigate its origin in more details.
The previously known Elinvar-type alloys generally show a small value of e near room temperature, but they have the defect that the e is fairly changed by temperature and the alloys are ferromagnetic. On the other hand, Pd-Au alloys containing approximately 50% Au show a very small value of e which is nearly temperatureindependent. In addition, the alloys are nonmagnetic and have a good resistance to oxidation and corrosion. Although these alloys are very expensive, the use of them as precision instrument materials seems to be expanded in the future. The authors named the Pd-Au alloys "Pallagold" (abbreviation of palladium -gold)(9) .
IV. Conclusions
Measurements of Young's modulus, rigidity modulus and linear thermal expansion at high temperatures and of the hardness, density and electrical resistivity at room temperature were carried out for Pd-Au alloys which were variously heat-treated and cold-worked. The results obtained may be summarized as follows:
(1) The Young's modulus-temperature curves at
(3) The variation in the temperature coefficient of rigidity modulus with composition at room temperature in Pd-Au alloys subjected to the same heat treatment and cold working as in (2) have a close resemblance to that for the Young's modulus.
(4) The thermal expansion curves and the electrical straight. At room temperature the linear coefficient of thermal expansion shows a small minimum value at 48% Au, and the minimum value corresponds to the maximum temperature coefficient of Young's modulus at 50%Au. (5) The hardness of Pd-Au alloys, which were water quenched or cold worked after annealing and further than that in the as-annealed alloys.
(6) Pd-Au alloys near 50%Au show a small temperature coefficient of Young's modulus which is nearly temperature-independent, with good resistivity to oxidation and corrosion. These alloys which are suited as special precision instrument materials were named "Pallagold" by the authors .
